Influence of cellular environment on toxicity of nitroheterocycles.
The preferential sensitivity of hypoxic cells to nitroheteroxycles is thought to result from the actions of toxic intermediates of drug reduction produced under hypoxic conditions. However, a lack of oxygen also alters the biochemical state of the cell and may indirectly enhance the sensitivity, of hypoxic cells to these drugs. This hypothesis was tested by 'conditioning' mouse L-929 cells in oxygen-free buffer, then exposing the cells to nitrofurazone under both aerobic and anaerobic conditions. After conditioning, the rate of cell inactivation by nitrofurazone was equal in air or nitrogen-equilibrated buffer. Pretreatment of cells in 1 muM rotenone or 0.5 mM 2,4-dinitrophenol for one hour under aerobic conditions increased the sensitivity of the cells to nitrofurazone under aerobic conditions. Similar rates of cell killing were obtained when mouse L-cells were heated in buffer for 30 min at 43 degrees before incubation with nitrofurazone in either air or nitrogen. Also, incubation of cells with nitrofurazone in the presence of 0.1% glucose, or at a cell density less than 10(5) cells/ml significantly enhanced cell killing, especially under aerobic conditions. Thus, the intracellular state of the cell, manipulated by altering the cellular environment, influenced the cellular sensitivity to nitrofurazone. Similar results were not, however, obtained with the nitroimidazoles, dimetronidazole and misonidazole; pretreatment for 2 h in buffer under anaerobic conditions did not increase the sensitivity of L cells to subsequent drug treatment in air-equilibrated buffer.